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TN TFIE CLAEM.S: 

I . (Currently amended) A bandwidth meter for measurine the bandwidth of a 
spectrum of light emitted from a laser input to the bandwidth meter comprising: 

an optical dispersive instrument contigured to disperse energy in the light emitted 
from the laser, the dispersion converting the emitted light from a wavelength domuin Into 
a spatial domain or temporal domain based on the wavelength distribution of the light 
energy from the laser; 

a detector configured to record a spatial variation or a temporal variation of the 
wavelength distribution of the light energy, the detector further conllgured to provide an 
output signal based on the recorded spatial variation or temporal variation, wherein the 
output signal comprises a first spectrum width and a second spectrum width; and 

a bandwidth calculation apparatus configured to calculate an actual bandwidth 
parameter utilizing the first spectrum width and the second spectrum width as part of a 
multivariable equation employing predetenn tned calibration variables specific to the 
optical dispersive instrument, to calculate an actual bandwidlJi parameter. 

2. (Original) The apparatus of claim I pLirther comprising: 

the actual bandwidth parajneter is a spectrum full width at some percent of the 
maximum within the full width of tlie spectrum of light emitted from the laser 
CTWXM"). 

3. (Original) The apparatus of claim i, further comprising: 

the ttctual bandwidth parameter is a width between two points on the spectrum 
defining a content of the spectrum enclosing some percentage of the energy of the full 
spectrum of the spectrum of light emitted from the laser ("EX"). 

4. (Previously presented) 'ITie apparatus of claim I further comprising: 
the optical dispersive instrument is an etalon and the first spectrum width is 

representative of at least one of a width of a fringe of an optical output of the etaJon at 
FWXM or a width between two p<)ints on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser ("|£X"') and the second 
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spectrum width is representative of at least one of a second FWX''M or BX'*\ where 

X^X^'andXVX*'\ 

5. (Previously presented) The apparatus ofclaim 2 Further comprising: 
the optical disipersivc instrument is an etalon and the first spectrum width is 

representative of at.leasl one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two poinLs on the spectrum enclosing some percentage of the 
energy of the Hill specrrum of light emitted from the laser ("EX'") and the second 
spectrum width is representative of at least one of a second FWX'*M or I2X"\ where 
X^X" and X'psX"\ 

6. (Previously presented) The apparatus ofclaim 3 further comprising: 
the optical dispersive instrument Is an etalon and ihe ITrst spectrum width is 

representative of at least one of a widlh of a fringe ofan optical output of the eiulon al: 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of tight emitted from the laser C'FX'") ami the second 
spectrum width is representative of at least one of a second FWX"M ur F.X'*', where 
X^iX'^and XW. 

7. (Previously presented) The apparatus ofclaim 4, flirther comprising: 

the predetermined calibration variables are derived from a measurement of the 
value of the actual bandwidth pammeter utilizing a trusted standard, correlated to the 
occurrence of the fi rst and second spectrum widths for a calibration spectrum, 

8» (Previously presented) The apparatus ofclaim 5, flirther comprising: 
the predetermined calibration variables tu-e derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

9. (Previously presented) The apparatus ofclaim 6, further comprising: 
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the predetermined variables are derived from a measurement of che value of the 

actual bandwidth parameter uiilizing a trusted stimdard, correlated to the occurrence of 

the first and second spectrum widths for a calibration spectrum, 

10. (Previously presented) The apparatus of claim 7, further comprising: 

the value of the actual bandwiddi parameter is calculated from the 
equation iC*W| h- L*w2 + 

Wfhere W| is the first measiinsd spectrum width representative of FWXM or EX' 
and W2 is the second measured spectrum width representative of FWX"M or HX"\ 

1 1 . (Currently amended) Tlie apparatus of claim 8, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation 
[M]K*wi -HL*W2 + M, 

where w, is the ll rst measured spectrum width representative of FWXM or EX* 
and W2 Is the second measured spectrum width representative of FWX'*M or HX"\ 

12. (Currently amended) The apparatus of claim 9, furt her comprising: 

the value of the actual bandwidth parameter is calculated from the equation | |J 
estfrnft t e d BW poram eEer-^ K*W| + L*v^2 + M, 

where W| is the first measured spectrum width representative of FWXM or EX' 
and W2 is the second measured spectrum width representative of FWX*'M or EX"\ 

13. (canceled) A bandwidth meter for measuring the bandwidth of a spectrurji of 
light emitted from a laser input to the bandwidth meter Ci^mprising: 

an opLical bandwidth monitor providing a first output representative of a first 
spectrum width measurement as measured by the optical bandwidth monitor and a second 
output representative of a second spectrum width measurement measured by the optical 
bandwidth monitor; and, 

an actual bandwidth calculation apparatus utilizing the first output and the second 
output as part of a multivuriabJe equation employing predetermined calibration variables 
specific to the optical bandwidth monitor, to calculate an actual bandwidth parameter, 
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14. (canceled) The apparatus of claim 1 3 further comprising; 

the actual bartdwiclth parameter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 

15. (canceled) The apparatus of claim 13, further comprising: 

the actual bandwidth parameter Is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser ("HX"). 

16. (canceled) The apparatus of claim 13 further comprisirjg: 

the bandwidth monitor is an etalon and the first output is representative of at least 
one of a width of a iVinge of an optical output of the etalon at FWXM or a width between 
two points on the speciium enclosing some percentage of the energy of the ftill spectrum 
of light emitted Irom the laser ("BX"') and the second output is representative of at least 
one of a second FWX^'M or EX*'*, where X?tX" and XVX'". 

17. (canceled) The appiu'atus of claim 14 further comprising: 

the bandwidth monitor is un etalon and the first output is representative o( at least 
one of a width of a fringe of an optical output of the etalon at FWXM or a width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
of light emitted from the laser (**BX"') and the second output is representative of at least 
one of a second KWX"M: or EX''\ where X^X" and XVX'*'. 

1 8. (canceled) The apparatus of claim 1 5 further C(miprising: 

the bandwidth monitor is an etalon and the first output Is representative of at least 
one of a width of a fringe of an optical output of the etalon at FWXM or a width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
of light emitted from the laser ("EX*") and the second output is representative of at least 
one of a second FWX*'M or EX*'\ where X^^X*' and X'^X**'. 
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19. (canceled) The appuratus or claim 16, ftirther comprising: 
theprecomputed calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs tor a calibration spectrum- 

20. (canceled) The apparatus of claim 17, further comprising: 

the precomputed calibration variables are derived from a measurement ol the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a calibration spectrum, 

21 ♦ (canceled) The apparatus ol'daim 18, further comprising: 
the precomputed calibratfon variables are derived Irom a measurement ofthe 
value ofthe actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence ofthe first and swond outputs for a calibration spectrum. 

22. (canceled) The apparatus of claim 19, further comprising: 

the value ol'the actual bandwidth parameter is calculated from, the eqimtion: 
estimated actual BW parameter = K*W| + L*W2 + M, 

where wi = the first measured output representative of KWXM or EX* and W2 is 
the second measured output representative of FWX'*]V1 or EX'*\ 

23. (canceled) The apparatus of claim 20, further comprising: 

the value ofthe actual bandwidth parameter is calculated from the equation: 
estimated actual BW parameter = K'^wi ^ L*wn + M, 

where wi = the first measured output representative of FWXM or liX' and wa is 
the second measured output representative of FWX^'M: or tiX"\ 

24. (canceled) The apparatus of claim 21, fiirther comprising: 

the value ofthe acti.ml bandwidth parameter is calculated from the equation: 
estimated actual BW parameter K*wi + L*W2 ^ M., 
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where w, - tlie tlrst measured output representative oFFWXM or and W2 is 

the second measured output of FWX"M or liX'". 

25. (Previously presented) A photolithography light source comprising: 

a bandwidth meter for measuring the bandwidth of a spectrum of light emitted 
from u laser input to the bandwidth meter comprising: 

an optical dispersive instnunent configured to disperse energy in the light 
emitted from the laser, the dispersion converting the emitted light from a 
. wavelength domain into a spatial domain or temporfii domain based on the 
wavelength distribution of the hght energy from the laser; 

a detector configured to record a spatial variation or a temporal variation 
of the wavelength distribution of the light energy, the detector further configured 
to provide an output signal based on the recorded spatial variation or temporal 
variation, wherein the output signal comprises a first spectrum width and a second 
spectrum width; and 

a bandwidth calculation apparatus configured to calculate an actual 
bandwidth parameter utilizing the first spectrum width and the second spectrum 
width as part of a multivariable equation employing predetermined calibration 
variables specific to the optical dispersive instmment. 

26. (Original) The apparatus of claim 25 fiirther comprising: 

the actual bandwidth purnmeter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). 

27. (Original) The apparatus of claim 25, futlher comprising: 

the actual bandwidth parameter is a width between two points on the spectrimi 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
eniitted Irom die laser ("EX"). 

28. (Previously presented) The apparatus ofclaim 25 Further comprising: 

8 
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the optica) dispersive inisirunienC is an etalon and the llrst spectrum vsridth is 

representfcUive of at least one of a width of a fringe of an optical output of the etalon at 

FWXM or a width between two points on the spectrum enclosing some percentage of the 

energy of the full spectrunn oHight emitted from the laser ("F.X'"> and the second 

speclTum width is representative of at least one of a second FWX"M or EX"\ where 

X^6X'*andXVX'^\ 

29. (Previously presented) The apparatus ol: claim 26 further comprising: 
the optical dispersive instrument is an etalon and the first spectrum width is 

representative of at least one of a wddth of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the ftill spectrum of light emirted from the laser ("EX'") and the second 
spectrum width is representative of at least one of a second FWX'^M or EX'*% where 
X^X^andXW". 

30. (Previously presented) The apparatus of claim 27 further comprising: 
the optical dispersivts instrument is un etidon and the first spectmrn width is 

representative of at least one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser ("EX"') and the second 
spectnim width is representative of at least one of a second FWX**M or EX'*\ where 
X*X*'andXVX''\ 

3 1 . {Previously presented) The apparatus of claim 28, further comprising: 
the predetermined calibration variables are derived IVom a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the tlrst and second spectrum widths for a callbrution spectrum. 

32. (Previously presented) The apparatus of claim 29, further comprising: 
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the predetermined calibration variables are derived from a measuremeni: of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 

occurrence of the first and second spectrum widths for a calibration spectrum. 

33. (Previously presented) The apparatus of claim 30, further comprising: 
the predetermined calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

34. (CuiTently amended) The apparatus of claim 3 1 , further comprising: 
the value of the actual bandwidth parameter is calculated from the equation 
rr=l] K*w, + L*W2 + M, 

where W| is the first measured representative spectrum width of [• WXM or EX' 
and W2 is the second measured spectrum width representative of FWX^M or RX''\ 

35. (Previously presented) The apparatus of claim 32, further comprising: 
the value of the actual bandwidth paranieter is calculated from the equation 
K*W( + L*W2 + N4, 

where wi is the firyt measured spectrum width representative of FWXM or EX* 
and W2 is the second measured spectrum width representative of FWX"M or liX'*'. 

36. (Currently amended) The apparatus of claim 33, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation 
[L^J] K:*w, L*W2 -MVl, 

where wi is the first measured spectrum width representative of FWXM or EX' 
and W2 is the second measured spectrum width representative of FWX''M or liX*'*. 

37. (canceled) A photolithography light source comprising: 

a bandwidth meter tor measuring the bandwidth of a spectrum of light emitted 
from a laser input to the bandwidth meter comprising: 
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an optical bandwidth monitor providing a tlrst output representative of a first 
spectrum width mcttsurement ai? measured by the bandwidth monitor and a second output 
representative of a second spectrum width measurement measured by the optical 
bandwidth monitor; iind, 

an actual bandwidth calculation apparatus utilizing the first output and the second 
output as part of a multivariable equation employing predetermined calihraiion variables 
specific to the optical bandwidth monitor, to calculate an actual bandwidth parameter. 

38. (canceled) The apparatus of claim 37 further comprising: 

the actual bandwidth parameter is u spectrum full width at some percent oFthe 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). 

39. (canceled) The apparatus of claim 37, tlirther comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percenttige of the energy of the full spectmm of the spectrum of light 
emitted from the looser (**RX"). 

40. (canceled) The apparatus of claim 37 Further comprising: 

the bandwidth monitor is an etalon and the first output is representativi? of at least 
one of a width of a fringe of an optical output of the etalon at FWXM or u width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
of light emitted from the laser ('*t'X''*) and the second output is representative of at least 
one of a second FWX'*M or EX"\ where X^^X" and XVX"\ 

4 1 . (canceled) The apparatus of claim 38 further comprising: 

the bandwidth monitor is an etalon and the first outpi.it is representative of at least 
one of a width of a Fringe of on optical output of the etalon at !• WXM. or a width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
of light emitted from the laser C*I3X"*) and the second output is representative of at least 
one of a second FWX"M or BX"\ whtsre X;tX" and XVX"\ 
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42* (canceled) The apparatus of claim 39 Further comprising: 
the bandwidth monitor is an etalon and the first output is representative of at least 
one of a width of a Fringe of an optical output of the etalon at FWXM or a width between 
two points on the spectrum enclosing some percentage of the energy of the tiili spectrum 
of light emitted from the laser (**HX"*) and the second output is representative of at least 
one of u second FWX"M or EX*'\ where X^X'' and XVX"\ 

43. (canceled) The apparatus of claim 40, liirther comprising: 

the precomputed calibration variables are derived from a measurement of the 
value, of the actual bandwidth parameter utili/ing a trusted standard, correlated to the 
occurrence of the first and second outputs for a calibration spectrum. 

44. (canceled) The apparatus of claim 41 » further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a calibration spectrum. 

45. (canceled) The apparatus of claim 42, further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth pa^'ameter utili/ing a tmsted standajd, correlated to the 
occurrence of the first and second outputs for a calibration spectrum. 

46. (canceled) The apparatu^J of claim 43, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated BW parameter = K*wi + L^wj + 

where wi = the first measured output representative of FWXM or EX' and wi is 
the second measured output representative of FWX**M or EX'". 

47. (canceled) The apparatus of claim 44, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
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estimated BW parameter = fC*wi + L*W2 M, 

where wi = the first measured output representative of F WXM or EX* and W2 is 
tJie second measured output representative of FWX'*M or EX"\ 

48. (canceled) The apparatus of claim 45, further comprising: 

the value of tlie aclual bandwidth parameter is calculated from the equation: 
estimated BW parameter = K*wi -f W2 + M, 

where Wj = the first measured output represenmtive of FWXM or F-X' and W2 is 
the second measured output representative of FWX"M or RX'**. 

49. (Currently amended) A photolithography tool comprising: 
a laser light source comprising: 

a bandwidth meter for measuring the bandwidth of a spectnmi of light emitted 
from a laser input to the bandwidth meter comprising: 

an optical dispersive instrument configured to disperse energy in the light 
emitted from the laser, the dispersion converting ihe emitted light from a 
wavelength domain into a spatial domain or temporal domain based on the 
wavelength distribution oFthe light energy from the laserl lj?]]; 

a detector configured to record a spatial variation or a temporal variation 
ofthe wavelength distribution of the light energy, the detector further configured 
to provide an output signal based on the recorded spatial variation or temporal 
variation, wherein the output signal comprises a first spectrum width and a second 
spectrum width; and 

a bandwidth calculation apparatus configured to calculate an actual 
bandwidth parameter utilizing the first spectrum width and the second spectrum 
width as part of a multivariable equation employing predetermined calibration 
variables specific to the optical dispersive iJistrumcnt. 

50. (Original) The apparatus of claim 49 further comprising: 



13 

PAGE 17/44 ' RCVD AT 10/2/2007 6:07:10 PM [Eastern Day^^^^^ 



OCT-02-2007 13:47 From: 



858 385 6025 



To:USPTO 



USSN 10/789,328 
Attorney Docket No. 2003-0 1 07-0 1 

the actuul bandwidth parameter is a spectrum full width at: some percent of the 

maximum within the lull width of the spectrum of light emitted from the laser 

C'FWXM''), 

51 . (Original) The apparatus ol" claim 49, further comprising: 

the acttial bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectaim of light 
emitted from the laser ("FX'). 

52. (Previously presented) The apparaais ot* claim 49 further comprising: 
the optical dispersive instrument is an etalon and the first spectrum width is 

representative of at least one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser ("l:':X"') and the second 
spectrum width is representative of at least one of a second FWX''M or EX"% where 
X;tX*^and XVX"\ 

53, (Previously presented) The apparatus of claim 50 further comprising: 
the optical dispersive instrument is an etalon and the llrst spectrum width is 

representative of at least one of a width of a fri/ige of an optical output of the etalon at 
FWXM. or a width between two points on the spectrum enclosing some percentage of the 
energy of the fiill spectrum of light emitted from the laser ("liX'**) and the second 
spectrum width is representative of at least one of a second FWX'*M or RX**\ where 
X^X''andXVX*-\ 

54, (Previously presented) The apparatus of claim 5 1 flirther comprising: 
the optical dispersive instrument is ao etalon and the tlrst spectrum width is 

representative ofat least one of a width ofa fringe ofan optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser (""EX"') and the second 
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spectrum width is representative of at least one of a second h WX^'M or EX"% where 

55. (Previously presented) The apparatus of claim 52, further comprising: 

the predetermined calibration variables arc derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occarrence of the first and second spectrum widths for a calibration spectrum. 

56. (Previously presented) The apparatus of claim 53, tiirther comprising: 

the predetennined calibration variables are derived Itom a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration s|^cirum. 

57. (Previously presented) The apparatus of claim 54, Furlher comprising: 

the predetermined calibration variables are derived from a measurement of the 
value of the actual bandwidth para.meter utili2ing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

58. (Currently amended) The apparatus of claim 55, further comprising: 
the value of the actual bandwidth parameter is caJculated from the equations 
1[=|;| K*wj +L*W2-I- M, 

where wi the first measured spectrum width representative of KWXM or RX' and 
W2 is the second measured spectrum width representative of l'WX*'M or EX"\ 

59. (Currently amended) The apparatus of claim 56, further comprising: 
the value of the actual bandwidth parameter is calculated (torn the equationv 
[•[=11 K*wi + L*W2 + M, 

where W| the first measured spectrum width representative of f- WXM or EX' and 
W2 is the second measured spectrum width representative of FWX'^M or FX'". 

60. (Currently amended) The apparatus of claim 57, further comprising: 
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the value ol'lhc actual bandwidth parameter is calculated from the equation* 
[[=]]K*w, + L*W2-KM, 

where w, the first measured spectrum width representative ofPWXM or EX' and 
W2 IS the second measured spectrum width representative of FWX'^M or EX"\ 

61 - (canceled) A photolithography light source comprising: 

a bandwidth meter for measuring the bandwidth of a spectrum of light emitted 
from a laser input to the bandwidth meter comprisine: 

an optical bandwidth monitor providing a first output representative of a first 
spectrum width measurement as measured by the optical bandwidth detector mid a second 
output representative of a second spectrum width measurement measured by the optical 
bandwidth detector; and, 

an actual bandwidth calculation apparatus utilizing the first output ajid the sjecond 
output as part ofu muitivariable equation eniploying predetermined calibration variables 
specific lo the optical bandwidth monitor, to calculate an actual bandwidth parameter, 

62. (canceled) The appai'atus of claim 61 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
C^WXM"), 

63. (canceled) The apparatus of claim 61 , further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser {"EX**). 

64. (canceled) The apparatus of claim 61 further comprising: 

the bandwidth monitor is an etalon and the first output is representative of at least 
one of a width of a fringe of an optical output of the etalon ut FWXM or a width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
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oflight emitted from the laser ("*iiX'") and the second output is representative of at least 

one of a second F WX"M or EX''\ where X^X*' and XVX'". 

65. (canceled) The apptu-atus of claim 62 further comprising: 

the bandwidth monitor is an etalon and the first output is representiitive ofut least 
one of a width of a fringe of an optical output of the etulon at FWXM or a width between 
two points on the spectrum enclosing some percentage of the energy of the fiill spectrum 
oflight emitted from the laser ("EX'**) ajid the sec<ind output is representative of at least 
one of a second FWX*'M or EX"\ where X^^^X" and XVX"\ 

66. (canceled) The apparatus of claim 63 further comprising: 

the bandwidth monitor is an etalon and the t1rst output is representative of at least 
one of a width of a IVinge of an optical output of the etalon at FWXM or u width between 
two points on the spectrum enclosing some percentage of the energy of the full spectrum 
oflight emitted from the laser C^EX'*') and the second output is representiitive of at least 
one of a second FWX^'M: or BX"\ where X^X'' and XVX"\ 

67. (canceled) The apparatus of claim 64, further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actuaJ bandwidth parameter utilizing a trusted standard* correlated to the 
occurrence of the first and second outputs for a calibration spectrimi. 

68. (canceled) ITie apparatus of claim 65, further comprising; 

the precomputed calibration variables are derived I'rom a measurement of the 
value of the actual bandwidth parameter utilizing ci trusted standard, correlated to the 
occurrence of the first imd second outputs for a calibration spectrum. 

69. (canceled) The apparatus of claim 66, further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs tor a calibration spectrum. 
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70. (canceled) 1 he apparatus of claim 67, further comprising; 

the value of the actual bundwidth parameter is calculated from the equation; 
estimated BW parameter ^ K*wi +• L*W2 + M, 

where wi = the liri>t measured output representative of FWXM or EX' and wj is 
the second measured output representative of FV/X'^M. or EX'". 

71 . (canceled) Tlie appyraLus of claim 68, ftirther comprising: 

the value of the aciuul bandwidth parameter is calculated from tlic etiuation: 
estimated BW parameter = K*wi + I,'^W2 M, 

where wi = the first measured output representative olTWXM or liX' and "w^ is 
the second measured output representative ofFWX^'M! or GX*". 

72. (canceled) The apparatus ofclaim 69, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated BW parameter ^ K*wi + L*W2 ^ M., 

where wj = the first measured output representative of FWXM or fiX* and W2 is 
the second measured output representative of FWX"M or EX''\ 

73. (Currently amended) A bandwidth meter for measuring the bandwidth of u 
spectrum of light emitted from a laser input to the bandwidth meter comprising: 

an optical dispersive means configured to disperse energy in the light emitted 
fi"om the laser, the dispersion converting the emitted light from a wavelength domain into 
a spatial domain or temporal domain based on the wavelength distribution of the light 
energy from the laser; » 

detector means configured to record a spatial vuriutlon or a temporal variation of 
the wavelength distribution of the light energy, the detector further configured to provide 
an output signal based on the recorded spatial variation or temporal variation^ wherein the 
output signal comprises a first spectrum width and a second spectrum width; and 

bandwidth calculation means, configured to calculate an actual bandwidth 
parameter utilizing the first spectrum width and the second spectrum width as part of a 
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multivariable equation employing predetermined calibration variables specific to the 
optical dispersive mean.s. 

74. (original) The apparatus of claim 73 further comprising: 

the actLia] bandwidth parameter is a spectrum Full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). 

75. (original) The apparatus ofclaim 73, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser (''EX'*)- 

76. (Previously presented) The apparatus ofclaim 73 further comprising: 
the optica,! dispersive means is an etalon and the Hrsi spt^ctrum width is 

representative of at least one of a width of a fringe of an optical output of the eixilon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser C'EX'") and the second 
spectrum width is representative of at least one of a second FW^X'^'M. or EX'", where 
X5ifeX'*and XVX'*\ 

77. (Previously presented) The apparatus ofclaim 74 lurther comprising: 
the optical dispersive means is an etalon and the first spectrum width is 

representative of at least one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser ("EX"') and the second 
spectrum width is representative of at least one ofa second FWX**M or KX"\ where 
X^X'^and XVX''\ 

78. (Previously presented) The apparatus ofclaim 77 further comprising: 
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the optical dispersive means is an etalon and the first spectrum width is 

representative of at least one o(: a width of a fringe of an optical output of the ctalon at 

FWXM or a width between two points on the specmim enclosing some percentage of the 

energy of the full spectrum of light emitted from the laser ('^tiX"') and the second 

spectrum width is representative of at least one of a second FV/X^'M. or liX*'\ where 

XflfeX'^andXVX'". 

79. (Previously presented) The apparatus of claim 76, further comprising: 
the predetermined calibration variables are derived from t\ measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

80. (Previously presented) The apparatus of claim 77, further comprising: 

the predetermined calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a tiusted standard, correlated to the 
occurrence of the first and second spectrum widths lor a calibration spectrum. 

8L (Previously presented) The apparatus of claim 78, further comprising: 
the predetermined caJibration variables are derived from a measurement of the 
value of tlte actual bandwidth parameter utilizing a trusted standard, conelated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

82. (Previously presented) The apparatus of claim 79, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation 
K*wi + L*W2 + M, 

where wi is the first measured spectrum width representative of !• WXM or EX' 
and W2 Is the second measured spectrum width representative of FWX"M or EX'*\ 

83, (Currently amended) The apparatus ofclaim 80, further comprising: 

the value of the actual bandwidth parameter is calculated from the equationCH] 
K^wi + L*W2 -I- M, 
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where W| the first measured ^spectrum width representative ofFWXM" or tiX' and 
W2 IS the second measured spectrum width representative of KWX"M. or EX"". 

84. (Previously presented) The apparauis of claim 81. further comprising: 

the value of the actual bandwidth parameter is calculated from the 
equation K.*W| + L*W2 + 

where W| the first measured spectrum width representative of FWXM or bX* and 
W2 is the second measured spectrum width reprcsentaiive of FWX'VM or LX"\ 

85. (canceled) A bandwidth meter for nieitsuring the band width of a spectrum of 
light emitted Itom a laser input to the bandwidth meter comprising: 

an optical bandwidth moniloring means for providing a llrst output representative 
of a first spectrum width measurement as measured by the bandwidth detector and a 
second output representative of a second spectrum width measurement measured by the 
optical bandwidth detection means; and, 

an actual bandwidth calculation means, utilizing the first output and the second 
output as part of a multivariable linear equation employing predetermined calibration 
variables specific to the optical bandwidth monitoring means, for calculating calculate an 
actual bandwidth parameter. 

86. (canceled) The apparatus of claim 85 further comprising: 

the actual bandwidth parajmeter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). 

87. (canceled) The apparatus of claim 85, further comprising; 

the actual bandwidth parameter is a vvddth between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser ("EX"). 

88. (canceled) The apparatus of claim 85 further comprising: 
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the bandwidth monitoring mean^s is an etalon and the first outpui: is representative 

of at least one of a width of a fringe of an optical output of the etalon at FWXM or a 

width between two points on the spectrum enclosing some percentage of the energy of 

the full spectrum oT light emitted from the laser ("EX'") and the second output is 

representative ufat least one of a second FWX'*M or EX"\ where X=?tX" and XVX''\ 

89. (canceled) The apparatus of claim 86 further comprising: 

the bandwidth monitoring means is an etalon and the first output is represenuitive 
of at least one of a width of a fringe of an optical output of the etalon at KWXM or a 
width between two points on the spectrum enclosing some percentage of the energy of 
the full spectrum of light emitted from the laser CMjIX'") and the second output is 
representative of at least one of a second )• WX*'M or EX"\ where X^X'' and X'^^«X'", 

90. (canceled) The apparatus ol: claim 87 further comprising: 

the bandwidth monitoring means is an etalon and the first ouipui: is representative 
of at least one of a width of a fringe of an opticaJ output of the etalon at FWXM or a 
width between two points on the spectrum enclosing some percentage of the energy of 
the full spectrum of light emitted from the laser (*'EX'**) and the second output is 
representative of at least one of a second FWX*'M or EX'", where X^X'* and XVX'*\ 

91 . (canceled) The apparatus of claim 88, further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a calibration spectrum. 

92. (canceled) The apparatus of claim 89, further comprising: 

the precompul^d calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, con-elated to the 
occurrence of the first and second outputs for a calibration spectrum. 

93. (canceled) The apparatus of claim 90, further comprising: 
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the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth purdmoter utilizing a trusted standard, correlated to the 
occurrence I' the first and second outputs for a calibration spectrum. 

94. (canceled) The apparatus of claim 91, firrther comprising: 

the value ol'the actual bandwidth parameter is calculated from the equation: 
estimated actual BW parameter = K*wi + L*W2 + M, 

where W| = the first measured output representative of FWXM or BX* and W2 is 
the second measured output representative of l- WX^'M or l.iX"'. 

95. (canceled) The apparatus of claim 92, furtlier comprising: 

the vahie of the actual bandwidth parameter is calculated tVom the equation: 
estimated actual BW parameter K*wi + L*W2 + M» 

where W| - the first measured output representative of FWXM. or F.X' and W2 is 
the second measured output representative of FV/X''M or liX*''. 

96. (canceled) The apparatus of claim 93, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated actual BW parameter = K*W| + L*W2 + M, 

where wj = the first measured output representative of FWXM or RX' and wi is 
the second measured output of FWX**M or EX'**. 

97. (Currently amended) A photolithography light source comprising: 

a bandwidth meter means for measuring the bandwidth of a spectrum of light 
emitted from a laser input to the bandwidth meter means comprising: 

an optical dispersive instrument means configured to disperse energy in 
the light emitted from the laser, the dispersion converting the emitted light from a 
wavelength domain into a spatial domain or temporal domain based on the 
wavelength distribution of the light energy from the laserCt]]; 

detector means configured to record a spatial variation or a temporal 
variation of the wavelength distribution of the light energy, the detector liJrther 
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configured to provide an output signal based on the recorded spatial variation or 

temporal variation, wherein the output signal comprises a first spectrum width and 

u second spectrum width; and 

a bandwidth calculation means contlgured to calculate an actual 

bandwidth pummeter utilizing the first spectrum width and the second spectrum 

width as part of a muttivariable equation employing predetermined calibration 

variables specific to the optical dispersive insti-ument means. 

98. (Original) The apparatus of claim 97 further comprising: 

the actual bandwidth parameter is a spectrum full width at sonie percent of the 
m^iximum within the fiall width of the spectrum of light emitted from the laser 
CTWXM"). 

99. (Original) The apparatus of claim 97, further comprising: 

the actual bandwidth parameter is a width between t;wo poijits on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laiier ("EX"). 

100. (Previously presented) The apparatus of claim 97 further comprising: 

the optical dispersive instrument means is an etalon and the first spectrum width 
is representative of at least one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectnmi of light emitted from the laser ('"EX'**) and the second 
spectrum width is representative of at letvst one of a second FWX**M or EX*'\ where 
X^^X" and XVX'^'. 

101 . (Previously presented) ITie apparatus of claim 98 further comprising: 

the optical dispersive instrument means is an etalon and the first spectrum width 
is representative ofat least one of a width of a fringe of an opdcal output of the etalon at 
FWXM or a widtli between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser ("HX'^*) and the second 
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spectRim width is representative of at least one of a second FWX**M or EX"\ where 

X9sX"andXVX*". 

102. (Previously presented) The apparatus of claim 99 further comprising: 

the optical dispersive instrument means is an etalon and the lii^l spectrum width 
is representative of at least one of a width uf a fringe of an upiical output of the euilon at 
FWXM or a width between two points on the spectrum enclosing some percentage of the 
energy of the full spectrum of light emitted from the laser (^*EX''') and the second 
spectnmi width is representative of at least one ol'a second FWX"M or RX"\ where 
X^sX^'and XVX^*\ 

103. (Previously presented) 1 he apparatus {)f claim JOO, further comprising: 
the predetermined calibration viu-iables are derived from a measurement of the 

value of the actual bandwidth parajneter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

104. (Previously presented) The apparatus of claim 101, further comprising: 
the predetermined calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilizing a trusted stiuidard, correlated to the 
occurrence of the Jirst and second spectrum widths fbr a calibration spectrum. 

105. (Previously presented) The apparatus of claim 102, further comprising: 
the predetermined calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilising a trusted standard, correlated to the 
occurrence of the first and second spectrum widths tor a calibration spectrum. 

106. (Previously presented) The apparatus of claim 103, further comprising: 

the value of the actual bandwidth parameter is calculated from the 
equation K*W| + L*W2 + 

where wi is the first measured spectrum width representative of FWXM or EX* 
and Wt is the second measured spectrum width representative of FWX*'M or EX"\ 
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107. (Previously presented) The apparatus of claim 1 04, further comprising: 

the value of the actual bandwidth parameter is calculated Irom iJie equation K*wi 
+ L*W2 + M, 

where wt is the first measured spectrum width representative of FWXM or EX' 
and W2 is the second measured spectrum width representative of f'WX'*M or EX'*\ 

108. (Previously presented) The apparatus of claim I OS, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation K'^wt 
•H L*W2 + M, 

where Wj is the first measured spectrum width representative of FWXM or EX' 
and W2 is the second measured spectrum width representative of FWX^M or EX"\ 

109. (canceled) A photolithography light source comprising: 

a bandwidth meter means for measuring the bandwidth of a spectrum of light 
emitted from a laser input to the bandwidth meter comprising: 

an optical bandwidth monitoring means for providing a llrst output representative 
of a first spectrum width measurement as measured by the bandwidth detector and a 
second output representative of a sec^^nd spectrum width measurement measured by the 
optical bfuidwidih detection means; and, 

an actual bandwidth calculation means, utilizing the first output and the second 
output a$ part of u multivariahle equation employing predetermined calibration variables 
specific to the optical bandwidth monitoring means, for calculating an actual bandwidth 
parameter. 

1 1 0. (canceled) The apparatus of claim 109 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). . 

111. (canceled) The apparatus of claim 109, further comprising: 
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the actual bandwidth parameter is a width between two points on the spectrum 

enclosing some percentage ol: the energy of the l ull spectrum oTthe spectrum of light 

emitted from the laser ("EX"). 

1 12. (canceled) The apparatus of claim 109 further comprising: 

the bandwidth monitoring means is an etalon and the llrst output is representative 
of at least one of a width of a fringe of an optical output of the etalon at FWXM or a 
width between two points on the spectrum enclosing some percentage of the energy of 
the full spectrum o|- light emitted from the laser ("FX'") and the second output is 
representative of at least one of a second FWX^'Mor EX"\ where X;6X" and XVX*'*. 

113. (ctmceled) The appiir^itus of claim 1 1 0 further comprising: 

the bandwidth monitoring means is an etalon and the first output is representative 
of at least one of a width of a fringe of an optical output of the etalon at I' VVXM or a 
width between two points on the spectrum enclosing some percentage of the energy of 
the full spectrum of light emitted from the laser ("EX"*) and the second output is 
representative of at least one of a second FWX^M or EX"\ where X^^X" and XVX'*\ 

1 14. (canceled) J'he apparatus of claim 1 1 1 further comprising: 

the bandwidth monitoring means is an etalon and the llrst output is representative 
of at least one of a width of u fringe of an optical output of the etalon at PWXlVf or a 
width between two points on the spectnim enclosing some percentage of the energy of 
the full spectrum of light emitted from the laser ("EX'*') and the second output is 
representative of at least one of a second FWX"N4 or HX''\ where X^tX'' and XVX"\ 

1 1 5. (canceled) The apparatus of claim 1 1 2, dirther comprising: 

the precompuied calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the (Irst and second outputs for a calibration spectrum. 

116. (canceled) The apparatus of claim 1 13, further compri?jing; 
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the precomputed calibration variables are derived from a me«iiLiremeni of the 
value of the aciual. bandwidth paritmeter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a cal ibration spectrum. 

117. (canceled) The apparatus ofclaim 1 14, further comprising: 

the precomputed calibration variables are derived from a mea^jurement of the 
value of the actual bandwidth parameter utilizing a tioisted s'tandard> correlated to the 
occurrence of the first and second outputs for a calibration spectrum, 

1 18. (canceled) The apparatus of claim 1 1 5, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated BW parameter = K*Wi + L*W2 M, 

where W| = the first measured output representative o|- FWXM. or \1X^ and W2 is 
the second measured output representative ol; FWX"M. or l^X"\ 

1 19. (cunceled) The upptiratus oT claim 1 16, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated B W parameter = K.*W| + L*W2 i- M, 

where W| the finst measured output representiUive ofl^WXM or EX' and W2 is 
the second measured output representative of FWX"M or BX'". 

120« (canceled) The appaniius of claim 117, ftirther comprising: 

tlie value of the actual bandwidth parameter i.s calculated from the equation: 

estimated BW parameter = K*W| ^ L^wj + M, 

where wi ^ the first measured output representative of FWXM or EX* find w^ is 
the second measured output representative of FWX"IVI or EX"*. 

121. (Currently amended) A photolithography tool comprising: 
a laser light source comprising: 

a bandwidth meter means for measuring the bandwidth of a spectnmi of light 
emitted from a laser input to the bandwidth meter means comprising: 
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an optical disperhive instrument mctinfi configured to disperse energy in 
the light emitied from the laser, the dispersion converlJng the emitted light from a 
wavelength domahi into a spatial domain or temporal domain based on the 
wavelength distribution or the light energy from the laserfjyjj; 

detector means configured to record a spatial variation or a temporal 
Vfiriatlon of the wavelength distribution of the light energy, the detector Hirther 
configured to provide an output signal based on the recorded spatial variation or 
temporal variation, wherein the output signal comprises a first spectrum width and 
a second spectrum width; iind 

a bandwidth calculation means configured to calculate an actual 
bandwidth parameter utilizing the first spectrum width and the second spectrum 
width as part ofa multivariable equation employing predetermined calibration 
variables specific to the optical dispersive instmment means. 

122, (Original) The apparatus of claim 121 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width of tlie spectrum of light emitted from the laiier 

123. (Original) The apparatus of claim 121, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the lull spectrum nf the spectrum of light 
emitted from the laser ("EX*'). 

124- (Previously presented) The apparatus of claim 121 ftirlher comprising: 
liie optical dispersive instrument means is an etalon and the first spectrum width 
is representative ofat least one of a width of a fringe of an optical output of the cialon at 
FWXM: or a width between two points on the spectrum enclosing some percentage of the 
energy of the full specUnjm of liglit emitted from the laser ("EX"') and the second 
spectrum width is representative, of at least one of a second FWX"M or KX''*, where 
X^tX" andXVX'^\ 
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1 25. (Pt'evioiisly presented) The apparatus of claim 1 22 l urther comprising: 
the optical dispersive instrument means is etalon and the ilrsi: spectrum width 

is represeniative ol'at least one of » width of a fringe of an optical output ofthe etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage ofthe 
energy ofthe full spectrum of light emitted from the laser ("bX''') and the second 
spectrum width is representative of at Ieu8t one of a second FWX'*M or liX"\ where 
X96X"andXVX'". 

126. (Previously presented) The apparatus (if claim 123 further comprising: 

the optical dispersive instrument means is an etalon and the first spectrum width 
is representative of at least one of a widlJi of a fringe of an optical output ofthe etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage ofthe 
energy ofthe full spectrum of light emitted from the laser (*'EX'") and the second 
spectrum width is representative oFat least one of a second FWX"M or LiX'*', where 
X9fcX"aJidXVX''\ 

127. (Previously presented) The apparatus of claim 124, further comprising: 
the predetermined calibration variables are derived from a measurement ofthe 

value ofthe actual bandwidth parameter utilizing a trusted standard, con"elai<?d to the 
occurrence ofthe fixst and second spectrum widths for a calibration spectrum. 

12«. (Previously presented) The apparatus of claim 125, further comprising; 

the predetermined calibration variables arc derived from a measurement ofthe 
value ofthe actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence ofthe first ajid second spectrum widths for a calibration spectrum. 

129. (Previously presented) The apparatus of claim 1.26, further comprising: 
the predetermined calibration variables are derived from a measurement ofthe 
Value ofthe actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence ofthe first and second spectrum widths tbr a calibration spectrum, 
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130, (Currently amended) The apparatus of claim 127, further comprising: 
the value or the actual bandwidth parameter is calculated from the equation 
[Ml K*wi + L*W2 ^ M, 

where wi is first measured spectrum width representative of I' WXM or fiX' and 
W2 is the secotid measured spectrum width representative of FWX*'M or EX'". 

13L (Previously presented) The apparatus of claim 128, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation K*wi 

+ L*W2 + 

where W| is the first measured spectrum width representative of l" WXM or EX' 
and W2 is the second measured spectrum width representative of FWX''M or [DC'\ 

132. (Currently amended) The apparatus ofcluim 130, further comprising: 

the value of the actual bandwidth parameter Is calculated from the 

equation K*wi + L*W2 + M, 

where W| is the first measured spectr um vddth representative of FWXM or BX' 
and wi is the second measured spectrum width representative of I' WX"M or EX"\ 

133, (canceled) A photolithography light source comprising: 

u bandwidth mei*3r means for measuring the bandwidth of a spectrum of light 
emitted from a laser input to the bandwidth meter comprising: 

an optical bandwidth monitoring means providing a first output representative of 
a first spectrum width measurement as measured by the optical bandwidth monitoring 
means and a second output representative of a second spectrum width measurement 
measured by the optical bandwidth monitoring means; and, 

an actual bandwidth calculation means, utilizing the first output and the second 
output as part of a multivariable linear equation employing predetermined calibration 
variables specific to the optical bandwidth monitoring means, for calculating an actual 
bandwidth piirametcr. 
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1 34. (canceled) Tlic apparatus of claim 1 33 further comprisintj: 

the actual bandwidth parameter Is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"), 

135. (canceled) The apparatus of claim 133, further comprising: 

the actual hftndwidth paritmeter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the Itt-ser ("liX"). 

136. (canceled) The apparatus of claim 133 further comprising: 

the bandwidth monitoring means is an ctalnn and the llrMi output is representative 
of at least one of a width of a fringe of an optical output of the etalon at FWXM or a 
width between two points on the spectrum enclo.sing some percentage of the energy ol' 
the full spectrum of light emitted from the laser C'liX'") and the second output is 
representative of at least one of a second FWX"M or BX'", where X^^X" and XVX'". 

1.37. (canceled) The apparatus of claim 134 further comprising; 

the bandwidth monitoring means is an etalon and the first output is representative 
of at least one of a width of a fringe of an optical output of the etalon at I- WXM or a 
width between two points on the spectrum enclosing some percenliMie of the energy of 
the fbll spectrum of light emitted from the laser ("HX"') and the second output is 
representative of at least one of a second FWX"N4 or EX"\ where X?*X" and X'?*X'". 

138, (canceled) The apparatus of claim 135 further comprising: 
the bandwidth monitoring means is an etalon and the first output is representative 
of at least one of a width of a fringe of an optical output of the etalon at l- WXM or a 
width between two points on the spectrum enclosing some percentage of the energy of 
the fiill spectrum of light emitted from the laser ("bX'") and the second output is 
representative of at least one of a second FWX"M or LX'", where X^^X" and XVX'". 

32 

PAGE 36/44 « RCVD AT 1012/2007 6:07:10 PM [Eastern Daylight Time] * SVRiUSPW^ 



□CT-02-200? 13:50 From: 



858 385 6025 



To:USPTO 



P. 37-^44 



USSN 1 0/789 J28 
Attorney Docket No, 2003-0107-01 

139. (canceled) The apparatus of claim 136, liirther comprising: 

the precomputed culibration variables are derived from tt measurement of the 
value of the actual bandwidth pammeter utilizing a trusted standaixl, correlated to the 
occurrence of the first and second outputs tor a calibration spectrum, 

140. (canceled) The apparatus of claim 137. further comprising: 

the precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a cal ibration spectrum. 

141. (canceled) The apparatus of claim 138, further comprising: 

Ihe precomputed calibration variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second outputs for a calibration spectrum, 

142- (canceled) The apparatus of claim 130, further comprising: 

the value of the actual bandwidth parameter is calculated Irom the equation; 

estimated BW parameter ^ K*W| + L*W2 + M, 

where wi = the first measured output representative of FWXM or BX' and is 
the second measured output representative of FWX*'M or RX"\ 

143. (canceled) The apparatus of claim 140, further comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated BW parameter = 1C*W| i L*W2 + M, 

where wi ^ the first measured output representative of FWXM or EX" and W2 is 
the second measured output representative of FWX^'M or EX'". 

144. (canceled) The apparatus of claim 141, liirthcr comprising: 

the value of the actual bandwidth parameter is calculated from the equation: 
estimated B W parameter " K*W| + L*W2 + M, 
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where wi « tlie first measured output representative oFFWXM or LIX' tind W2 is 
the second measured output representative of FWX'*M or EX''\ 

145. (Currently amended) A method Ibr measurinfi the bandwidth of a spectrum 
oflight emitted from a laser input to the bandwidth meter comprising; 

utili/Jng an optical dispersive instrument configured to disperse energy in the 
light emitted from the laser, converting the emitted light from a wavelength domain into a 
spatial domain or temporal domain based on the wavelength distribution of the light 

energy from the laser 

recording a spatial variation or a temporal variation of the wavelength 

distribution of the light energy; 

providing an output signal based on the recorded spatial variation or temporal 
variation, wherein the ouipui signal comprises a first spectrum width and a second 
spectrum width; and 

calculating an actual bandwidth parameter utilizing the first spectrum width and 
the second spectrum width as part of a multivariiible linear equation employing 
predetermined calibration variables specific to the optical dispersive inisirument. 

146. (Currently amended) A bandwidth meter for measuring the bandwidth of a 
spectrum oflight emitted iVom a narrow bai^d light source input to the bandwidth meter 
comprising: 

iin optical dispersive instrument configured to disperse? energy in the light emitted 
from the laser, the dispersion converting the emitted light from a wavelength domain into 
a spatial domain or temporal domain based on the wavelength distribution of the light 
energy from the laserHj]]; 

a detector configured to record a spatial variation or a temporal variation of the 
wavelength distribution of the light energy, the detector further configured to provide an 
output signal based on the recorded spatial variation or temporal variation, wherein the 
output signal comprises a first spectrum width and a second spectrum width; and 

a bandwidth calculation apparatus configured to calculate an actual bandwidth 
parameter utilizing the first spectrum width and the second spectrum width as part of a 
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,^altivariahle equation employing predetermined calibration variables specific to the 
optical dispersive instrument. 

147 (Original) The apparatus of claim 146 further comprising: 

the actual bandwidth parameter is a spectrum fuli width at some percent of the 

maximum within the full width of the spectrum of light emitted from the light source 

("FWXM"). 

148. (Original) fhe apparatus of claiml46. further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
defining a content of the spectrum enclosing some percentage of the energy of the full 
spectrum of the spectrum oflight emitted tVom the light source ("RX"). 

149. (Previously presented) The apparatus of claim (46 further comprising: 
tl.e optica! dispersive instrument is an etalon and the llrst spectrum width is 

i^pcesentative of at least one of a width of a fringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosing some percentage o1 the 
energy of the Ml spectrum of light emitted from the light source ("EX"') and the second 
spectrum width is representative of at least one of a second FWX"M or I^X'-, where 
X«»X"andXVX"'. 

150. (Previously presented) The apparatus of claim 147 further comprising: 
the optical dispersive instrument is an etalon and the llrsi spectrum width is 
representative of at least one of a width of afringe of an optical output of the etalon at 
FWXM or a width between two points on the spectrum enclosine some percentage ot the 
energy of the full spectrum of light emitted from the light source ("EX"') and the second 
.pectrum width .s representative of at least one of a second FWX"M or EX"', where 
X=»tX"and XVX"'. 

151 . (Previously presented) The apparatus of claim 1 48 further comprising: 
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■ the optical dispersive msirumcnt is an etalon atid the Hrst spectrum width Is 
representative of at least o.e of a width of a fringe of an optical output of the etalon ai 
FWXM or a width between, two points on the spectrum enclosing some percentage of the 
energy of the m spectrum of light emitted from the light source ("EX"') and the second 
spectrum width is representative of at least one of a second FWX"M or FX'", where 
X^X"andXVX"\ 

152. (Previously presented) line apparatus of claim 149, ftirther comprising: 
the predetermined calibration variables are derived iVom a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second spectrum widths for a calibration spectrum. 

153. (Previously presented) The apparatus of claim 1 50, further comprising"- 
the predetermined calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first tmd second spectrum widths for a calibration spectrum. 

154. (Previously presented) The apparatus of claim 151. further comprising: 
the predetermined calibration variables are derived from a measurement of the 

value of the actual bandwidth parameter utilizing a trusted standard, correlated to ihe 
occurrence of the first and second spectrum widths for a calibration spectrum. 

155. (Currently amended) The apparatus of claim 152, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation 
f[-l| K*W| <-L*W2 + M, 

where w, [Ml k the first measured spectrum width representative of FWXM or 
EX' and W2 is the second measured spectrum width representative of FWX"M or EX'". 

1 56. (Previously presented) The apparanjs of claim 1 53. further comprising: 
the value of the actual bandwidth parameter is calculated from the equation 
K*w, + t.*W2 + M,. 
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where w, isihe firstmeasuredspectrumwidthrepcesentativeof FWXMor EX' , 
and W2 is the second measured spectrum width representative of FWX"!V1 or tiX'". 

157. (Previously presented) Tho apparatus of claim 1 54, further comprising: 

the value of the actual bandwidth parameter is calculated from the 

equation K*W| + T,* W2 + M, ' 

where w, is the first measured spectnim width representative of FWXM or EX* 
and W2 is the second measured spectrum width representative of FWX"M or EX"'. 

158, (Currently amended) A bandwidth meter comprising: 

an optically dispersive insiTument. dispersing the energy comprising tDfiHim of 
the output of a[[B]l light source, in^nt into thy- band widthLmeteL into a spatial or temporal 
domain according to the wavelength distribution of the energy of the light source; 

a detector, recording, respectively, the spatial or temporal variation of the 
wavelength distribution of the energy and providing on output signal based upon the 
recorded spatial or temporal variation; 

a first calculation apparatus configured to calculate the width of the wavelength 
distribution of the energy, respectively, in the space or time domain, based upon, 
respectively, the spatial or temporal variation of the wavelength distribution of the energy 
recorded by the detector, ajid the first calculation apparatus further conllgured to convert, 
respectively, the spatial or tempomi distribution into the wavelength domain according to 
the optical properties of the dispersive instrument; and 

a second calculation apparatus configured to utilize at least one width of the 
wavelength distribution of the energy in the wavelength domain, calculated by the first 
calculation apparatus, and.JJlfi second calculation apparatus configured to apply the at 
least one width as an argument of a multivariabic equation having predetennined 
calibration variables specific to the eptieal iifiht source, the optically dispersive 
instrument, the detector, and the at least one width taken as an argument. 

159. (Original) The apparatus of claim 158 further comprising: 
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the first calculation apparatus and the second ca^^^^^ 

calculation apparatus. 

■ 160 (Original) The apparatus of claim 158 furtlicr comprising: 

the at least one width is at least two widths selected from the group comprising a 
spectrum full width at some percent of the maximum within the full width of the 
spectrum of light emitted from the light source C'FWXM") and rFWX'N4"). and a w.dth 
between two points on th« spectrum de lining a content of th« spectrum enclosing some 
percentage of the energy of the full spectrum of the spectrum of light emitted from the 
light source ("BX" and ("EX"' where X*X' and X' VX'". 

161. (Original) The apparatus of claim 159 further comprising: 
the at least one width is at least two widths selected from the group comprising a 
spectrum full width at some percent of the maximum within the full width of the 
spectrum of light emitted from the light source rFWXM") and ("FWX'M-). and a width 
bet^veen two points on Ihe spectrum defining a content of the spectrum enclosing some 
percentage of the energy of the full spectrum of the spectrum of light emitted from the 
light source ("EX" ") or ("EX"' where X^X' and X"5*X"'. 

162 (Original) The apparatus of claim 158 further comprising: 

wherein the multivariable equation is evaluated to calculate an actual bandwidth 

p.m,,metcr descriptive of the spectral distribution of the energy output by the light soun:e 

selected from the group F WX* M, EX* ♦ . 

163. (Original) The apparatus of claim 159 further comprising: 

wherein the multivariable equation is evaluated to calculate an actual bandwidth 
parameter descriptive of the spectral distribution of the energy output by the light source 
selected from the group F WX*M, EX* * . 

164. (Original) The apparatus of claim 160 a,rther comprising: 
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wherein the muUivariable equation is evaluated to calculate an actual bandwidth 

parameter descriptive of the spectral distribution of the energy outpiU by the light source 

selected from the group FWX*M, RX**. wherein X* may equal either X or X' and X** 

may equal either X" or X'**. 

165. (Previously presented) The apparatus of claim 1 58 further comprising: 
wherein the multivariable equation is evaluated to calculate an actual bandwidth 
parameter descriptive of the spectral distribution of the energy output by the light source 
selected from the group FWX*M. EX**, wherein X* may equal either X or X' and X** 
may equal either X" or X"'. 
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